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THE_MINGRAL RESOURCES OF CHINA, _(1919)

PLRT T, INTRODUCTION

Chapter T. Principles o economic goologye

Not Spocifically related to China,

Chapter II, Geology of China,

Ore deposit 1s related to geology at every step, Ale
though tho distribution of the rlnersl reccurces of a country
appoars 4o follow no fixed law, yot cn closer investigation thers .
is found %6 ks a definite arrangement.  Hence in order to study
China's mineral resourceos it is first necessary to know something
about the geology of the country. This is not the place for a
detuiled dscenssion of this swbject,; oll that we need is a broad
viev in order to give us o genoral idous of cur pathway, Wo shall
look at it in this ordors {1) Stratigraphlcal divisions as ceps
tifled by thoss who have. studicd) the aiffiront gzolugical ages,
in order te elarify the conncction betwoon She oru Qeposits end
thesc goolegicsl agus,  (2) Classification and distribution of
the lgncous rocks, in order to show the r¢laticnship betngen t he

' mstallic ores wnd the mothor mogma 6 3. A& summary of the £00=
logicel hissory of the country.

»

1, Stratizrsphic divisions. Therc ors numerous simileritios ura

) differcinens o Tveon the g-ology of Chim, rid that of cthop countries

N boing of vast crtent it is posslvle to dlvide the country into many
. regions cach of vhich po88e3ces snccirl eharactoristics, In
N gonural theo land formotions of the 48, provineos aru the most

anciont, whilce ix the S.v, the soa rémeined for a rolatively long
timo and the mosY recunt chtngos took placy thoru. By tho mein
geologicel wuriods ws havog

I (1) Tho Arshoon Group - the carlicst strata, of ec ape
alrost impcssible to celeulate, socing that whore outcrana
occur obscrvation of the ridges ls possible, bus not of the
trougha, Cf the rock th. chiof is gnrisg, with grunite
next, followed oy differcnt kinds o ctrystnlline schist,

| The granitc is sxtromely hord ard wen<hors viry siowlys so
¥ ’ that 1f gneiss t3 prudaminant whors Arcroman rocks aro ox-

- posod, the hillsi!des will crumblo ond be slowly loweroed,

- wherces if gronlse end gnolss-granitc rocks ars in tho

e jority, shers sre lofty znd steeply risin. pooka, as

T'al Skon in Shantung cnd Huo 3hen in Shansi, which b Long

to this clacs, This group occurs In tho north-aesy, chiofly:

in Fungtion, Shihli, Shantung, Shanai ond fenan; and gneiss

and granite ore vory widely sprord in tho south, ca in tho

Kwangtunzg cosatnl balt, In Fuklen ond Kiengsi, er? ‘n tho

groat ransts o1 snow-covorod mountaing In M., Szochwan,

Tho grenito eond gnolss found so atundently In the CE!IN-LING,

FU-NIU end EUATI-YANG Renges may clso tolong to the Archoan

Group. Of oru deposits in this group, gold is tho moat

important in the north; it occurs moctly in gnoulss rosk in

Hoilunglciang, Kirin, Fongticn cnd Shontung, Noxt conmua

iron oroc in a kel strotehdng from the south of Funpgilon t9

YUUG-P'ING In Chihli, whore thore ap soums of maignutitu end

homatite boteyen ¢gnsiss end quartzity, Tilrdly, there arc

Qre& contu:uning copper, snd the folluwlng pleccs have boon

famid ns eppper-procucing districts from oldeu tluusy

WAN-HST, YUAN-CH'U, CHIANG-H3IEN und H3Ii-BSTEN ia south-

wostern Shansi; CHEN-AN in southorn Shensi;  and the YUN-

YiNG, CHU-SHAYN region In north-western Hupehs Tho oceurrence

o' iron ores mey perhnps beo accounted for oy the presonece in

tho primitive aquious rocks of much ¢lementory iromn, which

. tlrough lator metemorphic chunges becrme crystolline, fopming

. N Soams of magnetite, It is obscrved that this occurs along~

5 s3ido quartzite, the strata being scon togother in fized

positions, How 1s 1t thot gold ond coppar ard found in these

- ancient strata? It mar be thet heving been ao:p down 1n ho

.'9. .. vv
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carth they wore affected by long irmersion in solvents cnd
;atos found in the megma, giving risc to the traces fre-—
quently found,

(11} Tho Proterozoic or Pre-Cambrisn (troup - there has bgen

@ high degruc of mctamorphism in tho strcote of this group, and
they are frequently hard to distinguish frem tho Archeans tho
only cortaintics arc that they contain no fossils srnd arc
heres pra-Nombirian, metemorpliiam is not ¢t &1l clcer end thoy
foll within the scope of tho Prolerozoic Group. In China
this group has boen studicd with rost carc in tho rorth, whoro
it is found trat it is broadly diviaiblc into two parts with
no conformity, (r) The lowor scction, called the HU=TILT

Syrstem, hes for 1its chicf conctitucnts gnoiass, cerystalling
schist, merblo, quartzitebind chloritc schisg, I, 1s moet
- adundant ncar WU-T'AI-SHEN in Shonsi, and t:cie/ﬂtgbe furthor
. subdivided into the GUIH-TSUI, the VAW-T'AI, nd the HSI-TILI
i 3ories, with mutucl discordancy, It iz foand oxtonsively
also in Chihli, Jehel, cnd through to the south of Fengztion
and ths cast of Shentung, Ielow the Hu-tlui Syatem aro
loceted gnoiss ond erystelline srhist rocks cmong which nre
ugeful minorels substanticlly the same 5S arc in the Archean
Groups  gold, Ironand ¢ opper aps the most Important, -nd
othor olements such es lead, zine, melwbdenmu: ¢ ad tunzrsten
are met with here tnd thero, with silver-lound orz occupying
a comperatively important pocition. TLirs is much merble
s in the uppor poriion of the Yu~Tlai Sw.tum; moanesium unteors
R . lorgely into Lts composition, this aiving, rige to dolomite,
: poriclase, tole snd ashestes, Dolowite ard poricless havo
recontly boen mined in lorgo quantity in KAI-P'ING, FU-HSIEN,
LILO-FING end HAI-CH'ZNHC in southern Fongticn, while tale
anAd gsbestoy arec particulerly widely snroad through Fongtion,
Chihli, Shansi and Jchol, Grephlte 15 :nothur product found
. in the Wu-T!ri System, but not wuch of thls hus yot boen Gis-
coverad, () The wpper scction of the Prz-Cembrinn géroup 1is
called the NAN-C!QU (or tho Hu-T'e) $vstim, Outerops of this
are scoen in Jehcl, Chinhli, Shansl ond Honan. The thickness
of the strata greatly dirlaishos whon they runch Shantung, so
that at times they connot e feound at alll, Ths rocks in tho
lower section ere quertz ~nd scndatony, or shelos;  In the
4 uppur scetlon, limostons conteining flint, nnd the two scectlons
- arc mutually concordent, wstormorphism of Kl rocks has not
L oztendod far, © nd theru ig nerdly cny 2ifforonee butweon thom
ond the Falcozoic strute, only thore aro tbsolutsly no traces
of fossils to . found, Scems of colitic hematite gre founi
vetweon quartzito ond lirostono in the LU KJiY, HSUAN-EUA
- . rogion of Chinli, Only tho north-cnstirn provineus heve boon -
. gpoken of so far, In this south the phyilite rock system is
’ woll dsveloped in Hunon, Kiangal rod south Lnhwol; whero it
Lo found In the wul=LL UG  “ifl-giidi voodco of Kisngsl it ia {
ctllsd the CRING-TL-00RN syatem, cnd wheru found i tvorn the
southorn side of Wirlly=SHin and LUI-CUuU (Tolfs  now H5I-ESIZN)
. v tniweed it s known oo bhe RAO-LING G396 bont, TLe lancus
. Chins eley (kvolin) of FSLG-T2Y, Pov-Lliic ond £5-Jud in
: Kienzei i opparcutly produccd in thusc strs to,. Somstlrug
- rich gold-icering quartz veins crc orcuent in ph;1lite roeic,
o es ot P'ING-CHILLCG in Hunan, tut it is gouneraliy found thaot
tho phyllite age is not comple tely Pre-Combrian: metamorphism
hes teken placoe by contact with intrusive orenlte, es with the
LU-SiiLH schist in Kicngsi,

v (111){r) The lower Paloozoic Group, i.c, Carbrian cad Opio-

s vicien periods, (elternatively known as the 3inirn Surstea,

though somotimos this nome includes ulso fhe upn. r sseticn

of tho Pre-Cambricn Greup, or 18 GXEGNGGAY £0 G over tha widulo

Pzluozoic period, malting it too broad), Lt thot i 5o

oconn waters wore advoncing and Goupening over tho whole of -
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China, with scAirontuation of shale and limcstone strata over
the /irchean or Pry-Curbrisn, showin: unconformity,  Suvch
stratification is found in Chihli, Shantung, Shonsi :nd Honan,
whery, broadly, e triplc division is possiblos (a} '"Wread
snele', the lowsat ssction, thy mrin rock here boing rué shalo
frem 30 or 4C to 150 rx tres thich (b) +bove this ic *Howloon!
Limustons, muckh of which is oclitichnd pscohitic limestono
(populnrly cezllod vopilupstsd wmarble), bl %hickness of which
is from 200 toc over 370 wotrcs, In thesu tvo Carbriau
strote trilobits fessile aro extrom.ly nonorcus, {(¢) Tho
uppor larger i3 the Opdoviciun '"eaintn' limestonu, puro end
coutelning fow focsils, end fror 600 to over 1000 wetres
nick, The rock need Tor Larnlivy Lims in the W.B. provincos
i# 1l trkon fronm this loyor, foi Lecouse of its purity end
thickness other Lircstore connob @ pprouch it. “he 'CH'I-
HSTH! Corperntica vt LULNHSIAN (Tt This  ls the locatlon
of the FAILLN Minss) £1.ds it most suitehle rfor corent wmenu-
facture. N, dctatled study of thic lewer Faloozoic Croup in

N the S,R. provincos hrs vot Deon amduy  only it 13 known that

,_ there arc Ordovicirn fossils in the lipcstone of Luli=SH.LN ncar
Henking, ond thet where the nrovincicl boundarics of Hupch,
Shonsi end Czechwan moct the lower Frleozode iroup is cou-
posod of thick liwwston. strote, The gonorel t2rn for this
rock 18 CET-PSIN-LING limvatone, ond ths period iy shown Ty
tho pressnes ol trileblite snd Lrechlopod feossilsy it is well
over 1000 motres in toral thicknoss, and o low it 'rrond shale!
is sbsunt, buing roplacod by 30 or mars mutros of quartz-

- sandstonu and conslorers te mnde of doense zond ond largs

= pchbles, the merkines on thoess shaving that ther arc glacial
ruaeins, This i3 ctlled the NEN-T'0 aluciolrock strota, and
it iz found 211 the wey frern Ichong, hunch, to the Hunen-

B Kwoichow bordor regleon, showlag that thore woro glecloers licre
at tho ond of tho und of the Pru-~Cormtrian end the enrly part
of the Cambrian porlods, » ndl wrking it onu of the cldest
glacier arces in the world, Caibrisn fosailsg in thoe c¢nst of
Yunnun ar. simller to thoge in Stoatung; *tbe reck is wostly
vellowishepgroosn shale cnd serd-ctale, ond reachcs a thickness

. ef over LeC0 mubroes betwoon CHIZN-3H'L ond I-L1.2C, terl ond
. sondstenu aro the chivd constltuents of Ordevicien rocks: they
i B contaln the earlicst fish fosaslis,

(111)(t} The w ddle Prlcozoic Group, i.¢. Lilurien (or Goth-
landien) ¢nd Duvonlun piricds. &t thds sine tio conditions
In the diffoerent parts of Chino wors in sharp cuntrast to one
cnothor, but in the “,E. provincss tir: traces left in oven the
best~doveleped lower Palcozoic strata ere sc varuo that we
-, havo no moons of investigating them; 1t 1s only woat of Shonsld,
2 in Konsu and Sddlkdeng, thuat the Devenlen arce woll doveloped, I
forming thick lircstene strate, o nd stendard brachiopod
foasils occur -long the THIcN-5:.) South fozd nnd on the Shensi-
Kansu berder, In the river wvalleys,scuthy of the CHUYIN-LING
nounteins whoere Investlgotions hove beon earrizd on, vizg Ti-
_ WING-HO (Szc), YU-TAI-HO (Sho,.), PAI-SHUI-HO (hane - 5zc), the
L streta of tho middlo Pulcozolc Group arc purfocts Ubelow aie
' the Urdovician, cbove arc the Cerbonifercus, ell bosutifully
A concordant., Continuing on above the CHI-HSIN-LING limestone
is groun chale conteining lumps of grey iron, followed by a
layoer of siliceous rock four cor five feoct thick which may we
celled o sransitional stratuwe On top of it is grey liwcatone
to a thickness of ovor 60 *ustros, and groon iron-cnd-coul-.
boaring shale to a thicknoss of over 500 mutrvs containing
B thin svcams of cr:ot:llinc schistesc limcstonc, Anthozon and
R brachiocpod fossils hawr Do 1 cbtained botween NING-CI'L NG and
i KULNG-YULN; thoey croc coverod hy more thick limcsteno ctrota,
bluc or groy in colour and with numerous fossils, boloming to
the Devonien pericd, Silurion roc fn Yumren 1s mostly
arenaccous shole with thin limcsteno stroete, net mors thnn
100-200 motros thick, ewbeddcd in it, The 1ower Devenisn

eclassifid in art - Sanitize Copy Approved for Release 2012/02/08 : CIA-RDP80-00809A000700130608-1 I



[

Delassifid in Part nitizTad éopy Approved for Release 2012/02/08 : CIA-RDP80-00809A000700130608-1

-d -

also is still made up of asrenaceous shale and merl; when we
reach the middle Devonien pericd linestons is mch more ehun-
dant, wnd in it are many anthozoa ©nd brachiopod fesaila,
Eastward to Xweichow und Kwengsi, ¢nd even to south-west Hunan,
the fact that thereéé"ﬁill mldcle and uppor Devonien limestone
ccn ne token ns suré evidence. To sum up, it may be taken as
8 provod anl settled fact that tiacre are sxtensive and thick
strate of Duvonlan Jimsstone in the weotcrn part of Chine, and
all through it nminersl troces aps to bLe Found, as c.g. cop.er
in Yunnan and merecury in Kweichew, though it is true that these
ususlly occur only in countrvy rock which has entered by fiiling
or replacement, and perhaps hes no ¢ircct concocticn with the
puriocd,

Ho dyterled study ¢f the mialdls Prleozoic group has bsen
mace in the L.E, provinees; tut in tho Limsstors at LUN-SHLI
Rarking, thore are grapiolite fowsils of th Silurian period,
#ith quartz-scndstons sbove in which rossils ere wbgont: and
this same typo of gusrtz-sandstons is found benanth lower Car-
boniforous lirgstone at CE'I-NSIA-SELY, g0 thut it 13 notursl
to say thet it twlongzs tc the Tewonien Lorlod, Tt is callnd
Hanking lirestena, end traces of i% are found bars sad there
in tho proviuees of Laiwcl, nlungsi, dicresu end Chakiung; at
times lupge Lumps of iren oxide are fount in ft, tut tiwre have
hoon no rsLorts yob of ay eonsidurabi. doroslts of ore,

(111){¢) Tho upper Puicorcie Croup, 1.¢, Carhonilsrous snd
Permian periocs, Elnce thuso wore tho purlods of coal forma-
tion, it goes without saying that thiy wre most lmportont. The
cheractur of fthe roeclks varics in A4ifforent nlaoods in the
north-sastern provincus the Cardeniferons - rormion limzstone
hais a thickness of onlw e for Liar ¢f molros vhoethir in a
Slnele stratum or in 2 uvnooer of ghra Be, src Lt thins out te
nothing, In vhat travs is{of Lhis girled) Jardstona, ahele,
clay strate tnd coal buods srecenmineti, wnd thcro wro min, use-
ful mincrais apasrt from cosl, iluct. of the cluy cen bu used
&0 ¢ raw materlal for the porcclain and rotéury loduatries,
¢xplaining the proscnco of those industrios in tho coal arsas
Or ths north, snd oxplalning tco tre plrcc-nnnes "TZ1U-iS IEN
(Forcclain County) and "TZ'G-yho! «Pottury Kila) - these can
be takon us showing thut cosl 1is procuccd locelly, Then there
are forruginous strata: btods of numatite sad limonite nre
found in the lowor scction of tho Curi;oniferous svstem, perhaps
contect strate betweon the Carboniferous and tho oréoviciun
limostone, The orc for native iren industrv eomcs from those.
Mining 1s in s partienlerlw flowrichdng condition in P'ING-TILG,
LO-AN and CHE~CHOJ, Shansi: it iv ¢gtimatua that the resoersros
of ore thors sre suf'ficlont to supuly the worid's uceds tor
soversl theusend years, which ia gerhaps a littls extravagant,
But still 1its wice ¢ atribution 15 truiv amszing, Pyrito is
found voth sbovs and oelew the coul besds, from which sulphur
can be obtaincd by smelting, end frem which, by oither natural
or artificial proc¢esasss, iron sulphatc maéy be produccd, ent thon
vitriols from this. iuch pyrite is mined in the Taiyuun roglon
of Shansi, The tetel thickness of Cartoniferous - Pormisn
strata in the north-eastorn provinces is only 200~300 mctrcs,
but there ars quite a numer of useful minerels in thom whieh
are mitually dcpendent ih their (industrial) application; in
oither the preccding Sinian svstem or the succesdling Mosczole
group, minerul deposits, whethor nbundant or neanre, ard intor-
mittont, Limcatone ruaching a thicknoss of over 1000 motres
~ 13 the principel rock in the Carbenifircus - Formisn systen of
the rogion south of the CH'IN-LINC to tho Yungtzce; two or throo
times we find onbeodded in it cosl measuret formed of arenec.ous
shele and coal sooms, the limcstonc enclosing it both sbove and
bolew, This partlculsr stratumof Carbenifurcus limcatons ig
known both as CHI-T'0U limsstonc and ss WU-SHAN limesteonc; it
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containa many antholite, brachicped und spirifor fossils, 1t
is only in Hunen thut forruginous streta, esgilw ncrked, are
found in the coal mowsurcs, with wangantso ory plontiful not
Tar awey. Wnat hos veon discoversd in Rvengbung, cnd Kwangsi
is ulso good, In Yurman, limcstons conteining brachicpod and
spirifer fossils i3 the chlel rock stratum cf the Carbonifercus
and Permian svstoms, oxcnpt where lower Corbonifcrous ssndstone
and middle Carboniforous (uppor section) coal messures occur,
Now the carth's crust was chanzing in upper Pormisn tiros and
volesnces belched out lave forming trumondcusly thielk beds,
This lava wes disbase in type; bLilow was thick limestons, ond
above conglomerate znd sandstono, It is very .widely spread
in cintral end e¢astern Yamnen, whers thig Lesiec imnsous rock
conteing copper, concontrated evin morc b weathering; lwence
tho coppor or: of Yunpan is pregent or absent according to the
: . profioncs or abauncs of tnls rock, oxcopt where there have toun
h othor causcs for its appourance . The copper of the LU-KiN
district is a notsworthy oxemple, In addition te this thero
arc mineral beCs, ores cf copper, lead, tin, zine and antimony,
which vwore formed by the intusion of mugme or the gushing up
cf springs of mlrerals; but since thess me- aave no cunnuction

with ths age of the country roeh, wr shzll act discuas them
hore, Concsrning the geology of the zo:nl MEISUrGI we muet
awalt the roports of epreliallsts; % camict/wdre thoen touched
on herg,

, (iv) (8) The lower Kesczoic Greup, i.. Tricssic end Jurassle
poriods, enG trensiticral stroto betwoen Peleozeic and Muzozole
groups, fow in the goolegy of Chine 1t is not 63y to draw a
fixod lino betweon the Pirmian znd the Tricgste perinds; the
strate of ths tims are 21l land facica, wnd ar. mostly saudstone
shalc and coal scams, In the north, s ot TA-T!UAC 1n Shensi,
coel i3 the only minsral of renl impertanco, excopt “he mineral
cil contsined in Jurassic sendetone sproad north of the Wei R,
and west of the Yoliow R, in Shienst, Tnis extends vest us far
. 83 Sinkleng, which is notod for oil produntion; while in Johol ,
i too, 0ll trecus arc found in strote oo the sawme geriod, The
Mesozoie group is very widesprecd in the south, It ig worthy
. of notice that tho geclogy of the Szechwen nad Shonsi haulinsg,
. though soparated by the CH!TN-,T.G ars gomowhat symmstrical,
s Iron deposits aceonpany tke cocl blds of Szeehwen, lying to-
nsath thom, wne conditlions bueing rowhly similar to thoso in
the uppor Pelceczolc strata of Shansl und Hunon, Of particular
r value ere tho salt bods and mneral 0il found atovo (tho coal);
e tho rock salt of the TZU-LIU-CHINN district is & source of
b weul th such w3 is rersly found in the woerld, Thin therc is
x promise of much profit to tne mining industrvy in the recently
discovored potasilum salts and In the coal gas und petroloum
‘- which still wait dotailed swveys, Thore is a strotum of red
: arcnaccous shele next above, to which the gvpsum of Hupuh and
e Hunan socms %o bolongs the bost known production contre of
: this is YING-CH!ENC, Hupsk, From the standpoint of histerical
geology, aftur the Jurassie veriod China's land macs wos alrcady
firmiy @stablished, all inlend lakes and shallow necs hed re-
Gveporated and wore dried upt it was then that the deposles of
gypsum, sali and o0il wore formed, end after this tiac hed
pessod no further doposits of those minvrals took placc.

v (iv)(b) end (8)., The upper lesozole end C.nozole Groups,

o The chicf stratn of this pariod are laterite, conglomore te,
locss ond alluvium in the north, &nd rcd sandstone, laterite, \
conglomerate, lake mud and alluvium in the south, znd the a6
beling rocent, motamorphism is net apnmsront; nor, for the mamo
roason, dovs onu hear of usoful mineral deposits epart rrom the
follewing: Iilocene serics coalficlds at FU-S8EUN, Fongtion;
Pliocenu surios lignite in CH!'U-CHING end I-LIAHC connti.s,
Yumnan; and the so-callod Gobi straota of Sinkieng, which scem
to ke Tortiary series sandy conglomorste showing unconformity
with the strate below, and in which there is usually gold, As
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woll ac thess, in gnelsn or grenitc hill country, the smsll
plecis broksn off nuighbouring rocks by crosion accumulets in
gullies and pools, end when thesu arc washed out by thoe struams
tho light end heavy perticles got scparated; tho native gold,
megnetite or other hard eond hcavy minorale that arc prosont
form richer pockets es this procoss continues,  The alluvial
gold found slonp the rivers of thu three eastorn previncos
Heilungkienz, Sunghuckinng and Liaohe; and the magnitic ssnd
found Tatveun Foncn ¢nd Arhwedl end eclong thu Chekieng end
Fukion coust, erv uvxomples,

2, Ipgneous rocks. In consldering thes rclationghip these buor to
ore dcpcsita, tie t.inis to be nofed are the vasleity or acidity
of the conponents, the dccoth of crystallisastion and tie nature of

. the contrcta with the cruntry rock, ruch ea we have done tefore.
The trou.le ls thut there .3 & nuliltudineus varicty of theso
rocks, anC in Ching very littie study hus boen jzlven to the FKere
only a token treatment of their connection with ore deposits will
be atterpted. ‘romwhat 1s kiaown of Igncous rocks in Chine, there
are four kinds, now to V¢ Crieflly descrited:

i armed 3
{a) Gronitic group, l.:. aclalc orlgg“‘fén‘gg$saal igneous
rocks, as «ranite, syenite and Aloriteu, These all scer ruch
alikc at first clance, out fror the polini of view of mineral
deposita thty ere certninly differsnt, so that some knowlcdge
of the individunl rocks is essential,

Granites & wlxture of threc wincrals - guartz, ortihnclase,
snd rica or acpiilole.  Tu usuully forrsg tne groater purt of
the rwasgs of isncous raocits, Lut canneot te said to coatain wany
useful mincrals, Cnlra's oreut zranite mnases, es THAT-SHAN
(Srantunz), Y0-5040 (Shanst), TUL=SVAY and CRITF-LING-SHAY
(Swcnat ), SUSI-SVAN ond FU-Mi1U-S$Y4s (Fanan),are t1l archean
grantte. LU-SHAN (Kinnysi) and HEHG.S! LN (Hunan) granite
intruded later than at lsast g part of the Falenzole arouy;
no inportant methllic orcs have tren reported fror the places
wher: its outcprops occur, The rrunitic magra in'roul.d dsop
down in thec eartn’s crust, end ecristallisation procesded very
slmwlcy: hen cenled to 400 or BOO degrecs, corslete
crystallization hegan. Henee any metelllc sunstunees 3L nsd
contalned were probably elither vaporized or liqueflicd off,
coadunging outside this wother waura, for metnls are oXtra-
ordinarlil; scarcc cven in zreat zranive wassos, And vet aome
rincrals of great iwportance have formed tn the granite of
China,

() The tin orcs found ntar KO-CHIU in south Yunnan; in 1
FU-CHYUAN, Kwangsi; and in the CEILNG-KUi, I-CalG, RUEI-

Y4NG region of Hunan arc all related te grunite, Cassiterlite

waa formed oither in v contact strip .ctween grunite and

linestone, or right oan the extreme dme of the grenite, or In

sure apecial type of grenlie, like greisea or pe gratic ‘
granite, or in linostone adjacent to gronite; so that there

scemws to be no doubt at all thab granite-forrmin-y rsgra wes the

source of the tin ores., In CE'EN-H3IEN, JU-CH'ENG and

TZU-HSING in the south of Hunan the recently discovered

tungsten as well as tin snd arsenlc, all lie along pr are

close to the edgc of granite. At CH'ULG-I and Ta- in

south Kiangsil, at “UI-YaNG in Kwangtung and ncar HSTAWMEN in

Fukien, whers tunzsten ores arse found, the rocks helony to

the sarme zeological group; and =till further cast, at YUNG-

T4, 'vkicn, and CH'ING-T!'IEN, C-cklang, where there are

reports of wolywdenuw ore, it ls the same. IFror west to east

the geology is sirilar, but the periods of th: occurrsnce of :
the minerals are not, somwe heilng carlicr and some lator: =
s that either the constitucnts of the megma werc originally

differnct or the rate of intrusion was diffcront, so that each

wincral has its own special areca of distribution. Tine

g
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must be allowed bofors en 1aconiraverti'sle oroof of this is
pesalble, for the poriods of thig granitic intrusion sve not
yet hnown with certaiaty., There le juse this, that th-
Intruslve limestons i3 ros tly Carvoniforous or Surmicn rock,
and thire are proofs of this everywhere: but there is no
certein ovidence yet concerning the lircstone of the tln
minlng district of KO0-CYIU, Yunnan, whether to say it ia
Cartoaifcrous or whether ton say 1t is Trisgsic - Proitably

1t would bo sufe to say that at the carliest 't Helongs to
the end of the Palunzaic ura. Tow Iy 1t that we Tind none
of the tin uroup of rincrsls in the granitve further north,
while it eft:n occurs in the rizlon Lo the wist of KO-CHTU?
I3 it that the rock formatlon ia differnet? or 1s it thot
the intrusion has oceurrcd at s A1F:pent pericd?  From what
we know as yoet there s nn certainty about tL. It a.puars

as if thc nature and guantity »nd lrecation 97 winuepail mutter
in the weawn had heen fixed before intrusion teok place and
hefore the rock was formed,

(11)  Although thure are no placcs where min.rsls sre found
in the graniie ttacar, vot they arc constanti~ faund tn the
né’ ghvouring pegmatite or in quart: velnas. e have already
mentioned tin, tunsaton s malysconnm;  the next rost
corronly fount is gold, thouzgh noy ncecsanril; in great
quanticty. Thore ia a zood Acal or gols .rounced frav gqusrts
veins In vsrious pgarts of China. IT¢f ¢ores fn oreotest
abundance from the hApcheun grouwy, but ia oft.n found alsc in
Pnlecoznlc rocik, while quartz lodus con still be found even

in Jurassic strata, Exarples of Lhis are soun 'n ne sostern
H1lls, Pucking. Thuse quartz velaa were 1.0t necossurily
formed viry deep down: congiguently elthoush the graniuc
erystalllized anongst rdutively ~1c reel; seratu, ,0t the
quarts veine arc uble Lo peactrste to s long discance arove
the moither mu va, «1though lhere is 8 wost intirato rolation
2elwenn quartl {collooulall, called Yo.uc-tooth 3tonc) ond
gold, yet 1t rcally suurs as thouzh the gost trustworthy

\for the fiuding o the goi) 13 that in the nearhy proe
Cambrinn granite. Gold is nst rooadily fasivle, Yonco there
1s ro grost chonge 1n lreation bocrusy ar fuston - thia 1is ¢
a fixid prineclple. But in quartz loidss of luter perisdg ‘
other rincrnls of grest inpertance, such uco coeppor, luad,
zine and antiwony, src comron ulso,

Syenit. end Ljorite. The chicf cors titusnt© of, srenitn ape
orthoclesc end r "phisole; in diorite the ortheclese bocomes :
plagio:lase - iils 1a the only differcnce setwsen theso two,
which are closel; rulated to China's iron orug., Moresver ‘
in the wother rock of the latter, orthoclnse and wlagioclage,
no matter in what quantity, sre ncver very c¢rsily distinguisn- !
able; Ut as thuirfelationsnip to the ore is just about tae i
same, there 1g no real ncecasity that they should be distin-
guished, The well huovn ovres, like those at the CHIN-LING-
CHE¥ Iron Mt, (T'IEH SHAN) in LIN-TZU, Shantunzy; at LI-KUO-T
in T'UNG-SHAN, Kisagsu; st SHIH-TZU-SH&N in Ta-YEH, Mupeh;
at TVAQ-CHIUNG in PAN-CH'ANG, and at T'UNG-LUAN-SHAN in
T'UNG-LING, in fnhwel, are all found in s¥snite or diorite
and lincsbone contact regions. “he s.gnificence of the
location is very evident., Then aguin spueinl winerals like @
garact and opidote oceur; and offen the limestonc is chaneod
to marble: all thess provide adequate evidence that the
ragono wag still at a high temperaturs st the time of lts
intrusion, and that chemical action took place. The
surrounding contact rock seews to have axerted an -tbraotlon
on theiron through the magme causing its concentration as
ragnotite, or by further acidification Torming herwatitc,
Most ct' the iron in the Magra was provebly basic in character
v and showed a tondency originally to Flow towards tho outaide;
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it was acted on chemically when it met the surrounding
limcstone and changed to acidic ore., Iron ores formed by
contact metamorphisr arc also met from time to time in
granite, hut they are generally less in quentity than those
contact ores in syenite and diorite. 43 to the period of
intrusion of the syenite or diorite that Scrms the mother
rock of this class of “ron ores, it would Le natural to

fix 1t relatively to the rocks into which the intrusion
occurred, At TA-YEH, Hupsh, FAN-CY!LNG and T'ONG-LING,
4nhwel, the intrusion was into Carboniferous lime.stone;

et LI-KUO-I, Kiengsu, sni CHIN-LING-CHEN, Shantung, it was
into Ordovician lirestone, It lonks as if the southern
intrusion was the later, and the northem intrusion the earlier,
but in fact that is not the casc. Of northern limestone,
that of the Orcovician pcriod is the rost wideapread, hence
contact iron ores were formed in it, though the periocd of
their formstion was gtill really post-Carboniferous. Tho
rodt satisfactory procf of this staterent is the diorite

of WU.AN county, Honan, such as at the HUNG_SHAN mines and
other placcs; ooth diorite and contact irgn ore aro in
Ordovician sandstone, wherens at SHANG~CH'TAN-T'0 neardy
thore are intrusive dykres of diorite right in Car“oniferuus
coal measures. It will be seen from this that althovgh the
northern and the southern {ron dcposits are well separated,
Jet thoy were formeé from similarp types ofmaama, probably,
which Intruded at the same time. The period of:this .intitvsaion
ras, at the earltest, post-Carboniferous; its gcographical
distritution was not limited, spparently, to any fixed district,
Just why the magra of the poriod should contain so much iron
13 a problem in petrography,

Other retals some tinas qeeur in sycnite contacts, e.g. copper
at YANG-HSIN, Hupeh; zinc and lead at SHUI-X'0U-SHAN in
CHY'ANG -NING {county ), Hunsn; zinc at KAO-"U-X'ENG in CHU-CHI
county ), Chekiarg; but there are also ciffercncos between
tnem, The formative cnuse of the copper ore 1s probably

the sams w3 of the ragnetite, given aocove; in tho cage &f
the lond and zinc cres the country roct i3 on the whole
devold of any tracos of contact retarorphlisr, and in
pasrticular (?) garnet 1s not found purs-genetic with them,

80 although the ores are locatecd in contact velts, yet their
forration was purcly oy mecens of precipitation after fuslcen,

d so a little different from the ramnetite and other iron
ores,

. {b) Porphyritic group, i.e. acidie, porphyritic, ignoous

rocks, ntermediste rocks such as andesite, and other dike-
forning intrusive rocks, when they occur in China have - 1

genernlly very litile connection with metalilc ore deposits;
but the actual amount of them- ig smwall, and the area of
distribution is less then that of the acidic, porphyritgc
rocks, Thweac latter erc extremely complex in nature, The
Tost comrron is quertz-porphyry, with quartz as phenocrysts,
and with ricrolitic quartz and orthoclass or semi-crystalline
or glassy silicates as groundmass. Akt times thore is very
little quartz, while the foldspar phenocrysts are extremsly
numerous, and it 1is then called orthophyre. The two sorts

are constantly found side by side, and trachytc, rhyolite or
sows andesite may bte found scattered amongst them. The places
of widest distribution, as far as is now knovn, are north-
west CHIHLI and central HONAN in T, China, and CYEKIANZ and
FUKIEN in S. China, The rocks cre vory d.ssimilar in the

two arcas. Most of the northcrn porphyritic rocks are
voleanic in origin; those in the south (sfill wel ting detailed
atudy) appear to belonz to the intrusive group, At

¥OKANSPAN and TIEN-MU-SHAN, Chekisng, the quartz-porphyry
groundmass 13 cntirely crystalline - if this ray he taken

8s typlcal. lut on the other hand the indicationa of flow
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which appear in the quartz-porphyry of the OU-CHIANS basin,
Chelkiang, wako it seem quite certaln that it 1s.epuptive in
character. To change now to the discussion of periods, the
porphyritic rocks of central Honan belong to the Proterozolc
group, the strata, at MEIN-CH'IH and LU-SHAN, %“eing
cons tantly benceth NAN-K'OU syster sandstone, or formcd
between the lower layers of the sandstone: the sequence seems
to leave no room for doubt. A4S to norih-west CHIHLI, the

Y- indications as okbservpd at the Western d111s, Peking, and

: in the vieinity of HoUAN-HUA show that the extrusion oceurred

at the carlicst at the emd of, or later than, the Jurassic
period. The porghyritic rocks of Fukicn, Cheklang, Klangsi
ond anhwei have not yet been studled in deteoil ns to period,
but 1t i3 & fact that in Chekiang some cxtcnd right #n
arongst the Palcozoic group.

, In this porghyritic group of rocks, as in N.'W. Chibli,
] a little coppor ore, but only very little is gsometimes
found. 1In Chel:iang and Fukien infiltration of lead, zine,
silver and copper in the form of velns constantly appesr and
disappoar, uncertainly, with the dike-rock mostly guartz,
From cxamination of the siructure of this group of ares it
appears that they have bcen formes by rrecrpltation after
flawing into the flssures while the ores were in s molten
conditlon. Ther scer to have an intivate connoction with
the wagra of tho porpghyritic rock. Of metnllolds, the
) : rajority are produced in quertz velns through prophyritic
i rock, an¢ examwple boing the fluorspar of HSTN-CH'LNG and
CH'ENG-H3IEN, Chckiang. It is vory probablc that after the
: porphyritic rock was formcd the gazseous or dissolved clements
- stlll reralning in the nagma continucd to porcalate out and
. filied up the fissurcs which had alreacy made their
. & pearanco (in the mailn mass of rock). Anoth.r czample
.. 18 the (?alumrstonc or ? vitriol), one of Chinn's irportant
. . rineral products, vhich oceurs al-ng the Cheklane-Fukicn
hordcr, certairly in rocks of the prophyritic zroup., The
iy potassiur and aluriniuw {(ores) contained in orthoclasc ond
othar 1ock mincrals huve betn Tormed through changes brousght
about Ly erosien with sulphuric acid ~ointion,

7 (c), Lisvasic grouo. In thls sroup there are differances

Sl of cours: and %1nc, of decp and shallow, Diep intrudec,

2 coayse grulned crystalline rock !s called gabbtoo. It is
found, wsually in small volure, in wTost plnces and belonging
to all periods; and cre deposits arc found conneetad with
1t, as c.g. copper at MUI-LI in Szechwan, nnd at HSUAN-WEI

in Kw¢ichow, where shis group of rocks ray be connected

with its,formation. The ccpper is lirited to a amall arsa.
(T.N. nsUAN-WET 1ic; tn Yumnan. Copper is fqund in the
Kweichow county of VWII-NING vhich adjoing WSUAN-"EI on the
north). Tho group occurs very widely! the fine-graine?
diabasc of eastcrn Yunnsn, heginning ot the Yanslzc un the
north oxtends ascuth to CHIENSSHUI, and from Ti-I1 on the

west t- TUNG-CH'U4N (now WUI-CUIE) on the east, its traces
being seen ¢verywnerc, thuugh thc outersps are particularly
nurcrous betwaen CHAD-T'UNG and TUNG-CH'ULN and then betweon
HSIN-TIEN and LU-NAN, 4 part of this class of roeck is

elther din'-ase-porph.rite or andecsitc, the difference belng
seen by the structural compositicn. Generally it may be sald
that the two chicf components are slways pyroxene and
plazioclase, and that the former crystallized in the ground-
mass after the latter. This is the spocial charactcristic

of dliabesc. Pherocrysts may bo few or meny, and indcsd this
l1s of no great significance. If there are no feldspar
phenoerysts the porphyritic structure is not clear and in the
past if was mistaken for basalw, but in reality olivine is
lacking among the mineral constibtients, and.in the mral: it .

[N [N
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can be sefcly reckoned as dis ase. Rock [lovs of 3reat
thicknes: were forrud volecanically furinm the Perrian

period, and wherev.r out-crops of thesc 0CCUr ¢NDiiP Orus &re
fount. Richer collections of untive copper have boen efceted
by scecondary surface action, thouzh the sizc of thuse deposita
is ncb wunlly «s gr.at as those formcd by displacewsnt or
fissure f.1ling. Fouesuse of the numier nud the +ide cxtsnt

of the oro desomits, vestiges of old rinerals are alweg

found with tham, and cobalt nnd nickel trnd to appear
irromularly., 'The colalt crca of Yunnun anre conglti-

wangernose substunces which have been sctud on by nscid or

acld and w.tsr snd then cnriched by secondury -ction,

(d) . Feroctten ond basalt eroup, e reck knoevn uas
perfdotite 1g deeply interuded, nllFaline, oand the strongest of
ignvous rocks, heving olivine as 1ty chiuf mwineral ccreonent,
then pyrozene and o siall amount of fuldspur, .zsali wan
fered by volesnlc eruption or shallow intrusion; 1ts rock-
rerring rincerals and groundmass gtruciture ure smuch the sare
eg for dlabaac, snd agadn olivine s Jts chisf owpoaent.

Lot us now conuifdor them scparnielys-

Ferisotite, This is found ot CH'THI-E'UaliG-314l in HUT-LI
county, Szichwan (T.H. HUI-LT 1s now in thc aouthcyn part
of tke Sikang province)., Lpart froe olivine it rontuins .
' dlopaide (~r waleenlitc) and mckel-bearing prrite, the
amouat of nickel ususlly sveraging 2 to 3 % of the whole,
Periuotite has woen Ciscovirsd clso noor HOIN-T':I in
Shantung; here 1t contalin pyroxensc ond sinll quantities of
echrowite. Gonsrrlly spenking, nlthough China heas not yet
Odigcoverad those rincrels such a3 colwilt, ntekel, chronlwe
and 1enzunese (winlch cre usunlly ssscleted #tih altnling
rocks) In large enough quentitics 0 muie thelr .xzLloitetion
prefiterle, still there are evidences of ther; wnd in the
matter of the - licotions of thedr porszenceis it is hard
after 21l to escops from the common luvs of cconomlc seology.

Bagnlt. Zaselt of <very ascried is nftin scen, but thut
found in Chirn is suinly limited to the Toptlapy ond
taartornary periods. therc 1s o wide diatrimtion of besalt
lava over the Mongolian plateau in the north, snd atp ut
PIU-K'OU on the horder region Hetweon Kinn:su and Anhwcl

in the gouth; whilc velcanic truces exlst notlccudly st
T'ENG-YUEH und T'AC-YIN-SHLN in Yunnan., iut no truces of

ore dcposits have been found in the Unegalt, Hemurding the
poriod of {ts cxtrusion, basplt hes been found o ove looas
et T'AI-iN, Honwun, and ot HIURH-FUA-SHAN, CHING-H3ING, Chihli;
the underlying loecas ahows sore little trsce of metamorphlsc.
Hence the period of its oxtrusion, ut tho latcst, would be
the end of the Pliocunc cpocir of the Tertisry seriod. But
theoretlicully it is not necesssry to supposc that the
cruptions of “aanlt took place cveryvhere at the sama time,
Butwocn FENG-CHEN aund TLH.T'UNG in Shansi basslt covers the
highlands and is found on the plain, while to ths N.7, of
TL-T'UNG therc tre high overhanging rountain ridzes of conglom-
eratc which contains lurps and pshbles of basalt in it, so
that 1t seeawrs that the basalt there rust have heen eprupted
before the topogrephy of the prescat cra took shupe.

3., feologic Historv (or Structural History)

-
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{Mincral Resourecs of China, 1919, Chap,II)
nontd

3. Geolomle History (or Structurel iHistor--).

Thera are tvio 'cinds of movoments in the carth'as erogt, In
one, folds, ereasey, Coulta and Tinsures in the stritu ars caused
by tranamizsion n litorel pressurc:  this 4n reolocy s 3:73eq
Orogenic =wovercat. In the otlier, prossurs fy tenpeanitl. ¢ sy oo
vertical diruction, resulting Ia stratn bslag ratsed np lowored i
showin; bre.ks withent wueh foltng;  this Is lanun ag Ewu:“r:cﬁtc ‘
movaarent.  Changes theru; n movemsnts 4o the conBits 2engt o oave
accurrc® from timr to tire a1l throu; " the ucg, g1ty foruatien
or dostruction ol' ors deposlts secomp.anyan: Lheo. oy ovape tive
such . chine meaurs goure of the rock stiube must bo altersl be
folding; o if no folding occurs thor. 13 serg subsidunce wfter
breakiny, and the low:sr th: strut. sink the cusicr 1t ag for
nagmd te penctrxte, and so tlio orc dinesitas formed will by tho
more aumeraus.  Those which Lave cewme inte the faldg ep tho sunken
atritu heeomn cxposed whoen snether morerent ta%os plas., Zal o oan
306 thewm as valuable Acnosits tm he minids Lldaeurs i Bhiess ohancog
In the crust begin and vnd vep- pradually, et th sour £ oseur
mogt nlentifnlly in lgolutid pericds, outgide of which the erust
13 qguict. lMoveower thr newly foruned strats 14c witually pardllel,

s X while thoacn belenging ke sarlice or lxtop purieds do art a3 w
. rulz show this puralinlia~: cven 1§ grewr dn, there av. cortain

. to bs othoea el do not. The generlt toen fop this 1ost is
: "nconforsit:" or “Timcerdiney™, Het dnly 1a th: ateuetups diffire
ont ohove and bolow a digenpdint stratum, but th. ecre Ciposits
2re ch.nged toe:  and thls 1y t3+ roasen whio it Is cssccticl for
mineraloridats to mew sorething ol Goolagin History. The proctost
Aovements in Chini's peelonicul 2 atory rarhe 1llsted ag followss-

(~) Bobwesna thu Apcramede ind the Protonznis crea.

F{ -

The unconCarmity botwenn Archy.an and Prenternzaic srouas hag

slreads beun spokon oy tas peets uns aavrile v vary

digginilar.  Much granite 13 found in the drchroz~re runup,

but not later: nopmatin granite aud arartz vaing fatuoacet

in @11 directlens Llrost cvurywhere, this buines bas epowarn

Wiy gole 18 tho only miner:l feune ia nGoencntisy. 3w the '
on@ of the Archuozede cre the ¥R, pirt of Shin. h.d Llpcadyr

f . emerged as dry lond, but tha wetiras ol the goo anerciched

: during curly Proturesnic times »ud the Shielk strota of the

Wu-tlui aygtoer were forncd.  (Thove mar rave bown diastrophice

changes soversl times durdng this perind).  arcs.an vocl-s

dircetly underlis theae or the Cuamwbriin paerlie? 210 ovee

Liretung, Sanntuns and tho mengolisn plitoutr  nene of the ‘
Preterozeds grouy lio betweon. There mey FU hean game of

the old land whieh was not compl £y suronnped, tut fudging i
from the extont nd donth of meta—orphig= ghawn b the krchoan :
grouo o) rocks there must Mave beon diustronnfgr whieh tock
ther down very far below the surfacc. The intrusicn of

. ignuous rocks, the metzmorphlam of Lquerus rocks, ond the

. formatien of tho +.inor:ls grld ond ceopuer gortainle tonke

’ wlice at this tinc. Sinkia. to such dopths weant that othoer
stratae cevered thom wbove; and trdur's high mecuntiineus |
mterops do net roolly o back so fur in gerlopicad time,

It is 1likoly that the covering strata, after crcrging

80006 la®er ora, has bocu romoved by srcaicns

(b) ¥iddle of the Protorczoilc Era. The Proturnzeic grcun
hig not yct been closely studied in the scuth, and thipe ig
36111 some uncertiinty wbout the Wu-t'ail syatem in the arrth,
cvun Eheugh 1t i3 divisible into atrata, There are ovidences
ot unconformity botweon the Wu-b'ai and Nan-k'ou 875L.ms
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N which cannot be mistaken; the rocks of the formor shinw, rn

, ths whole, cxegmorated inclinatien, Inversicn and disorcder,

: and crntain ne luck of both metal and metalleid nris. As

; soen, howover, as the Nan-k'ov system is raached, netacorphism
is foun? to be superficial znd the structura. girpic, and
there 1s no siga of minerals ipart from a fow places whore
centiet metamorphiss hua occurrcd.  from this it 1g 2poorent
that pricr to the Mun-k'ou aystem ths part thit Shinz now
occupius underwont violunt changsy canging the strotz te bo
metamorphiscd by folding; auch viclent moverent 43 nok
obigarvee sgaln In Chin., apart free nac or twe gpceial sroas,
Thege cotaclysmie changes were follow.® b valeanie activity,
Tho peofusion of veleanees it the berinnine of the Nan=lfey
nerdod cin bo visunlisoed by the foet thit right threugh Wion-
ch'ih and Lu-shan 1n Heuzn peorghwrde  reci flcw io found-
toncath guartz aindstons or agtrab!ficd altornctely with it

' (e) The pre-Combricn porind. In thi norta-ctatern ci'rvinces
Couabednn gbeitz guncrally 1ic parallel with the Van=k'ou systom;
<1d gnime Ses divsetly above the archous greoup, boine fanad thus,
Far cxample, cvaepwhers en the Shintun peninsular and nerth

. ~i' Ch'lung-ehteag.  Seuth of the Yumz thoro wro vor- fow
. abrzty feuad of whien Lt cun be suid with covteind tact thoy
: <P Cambrisn:  onl- dn oistorn Yunean unsonformlb s botwecn
crmbrian reeks and the crprstalline roska boneath 1s cloorly
seen, ~nd 2poadn hetween Huzng-liag gneiss (Sreheqn group)

a6 Cambrian recles cheove 1t, neue I-chleng, Hupoli. Now we
mew thet in pre~Cumbrian times there wis 2 por2od of wiport-
and changea, the majorits 1f not 21l of thost bring ia tho
nzture of 1and=-ferming mavenentas this s the roosc. why
Cambrlun and Protirczele rocks are evercwhere parallsl to

e annther. In the pl.occs where the rock strat: are prrallel
tin Augree o metarorphism of the aguecus rocks, the cr~cked
nature of the fgnceous rocks, und the bype and siza of Bl oo
- dopraita are all much the same (ln ths twe groups). In placos
R N Jhere the upper Peotorozoie groun s Jacking, ths vomehkumor-
vhised Cambrinn and the cryatalline rocks bolew o coch cut
rff susrt ot che gurfzcu whero tiey meet, and ara very cosily
dlatinguished,

S (a) Tho niddle ~ ths Pilapzier cru. Horth of the Ch'in-
' Iing wsuntain range ¢2. ol the YoIow River, uppor

i Pilcozole dircctly ovorlaya lower D@ liczoie, with nc troge
B . of Silnricn und Devoniun scetes rebs.  Surily then none of

these lattor could have boon duposicvad thers at shot perioed,

or 1f so cresien and weur have beun go draatic that they

have complotely dlsopreurad lcavin: ne trace behind., Those i
whe have Investirascd the matter In geaatcr Autril havo enme '
tr th gonoral conelus!~n thot an wrox of prosent #.5. Chiina

wig, &t the und of the Ordavician perind, inflursaced by the B '
lonc=foretng movemont and grodually omsrged, cxisting <o o
lund mags during beth S’lurian nd Devenian poriods, wniles
theosc parts aouth of the Ch'ia-1ltng mountiing enl in tho N.W.
of the country weore 8till undrr tho sex. The water anove tho

. MWW, and 8., provinces wug purticulariy deop, w1 incu
-~ limeatonc und grcen shale of grazat thicknass wirs fermod;
- : 2bove th: lowcr Yangtze area, (Kitngsu, Anhwei, Kicuggl ond

Chokiang), the witcr was shallower ond only sandstenc (-nd)
o-nglnmerate occur there. Agaln, in ciat fynnan the thickness
R " of Devonlcn gerics ig not less than 2500 motrcs, hut it is

P nnt founé at all tn the north or notthwost of Klun-ming,

?f 5 Cambrian ond Ordrvicizn rocks there being cavered direetly
by those of the Corbenifercys period. It 1s the sone Lo the
west of Pu-shan ond Haing-yin-hu. So it secoms that this sroa
must have cmarged about the middle of the Faleoznle crn,
reaulting ia tho Devonian strata bulng removod by wroaicn.
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atrﬂbiezt jihgegggegngiggzoio era. Fror thna’g i@0logical g
911: k ] 2 sesezgole s Falenzaic rnca have,pener-
2117, perallelism ang continuity shere thar meet: Eleras are

e gi as ol iatorruntica Letween them. put east of n-tu=hr

In Tunnan mear Carboniferous nericd astratn are lae-ing on §agam-
Pletc: there ure strite of the upper Carhenifercus par: rd
dirsctlv coversn;, lover Garboniferous co (vicst of Ti-le) Deventan
strate, ok thig place tencog nf diastreshiisn betwe.n »iddle and
upoer carbtonifercus periods ara shown, <alr It 1s 1.7 ted te a
spall paprt(cfthe strita), 1ts acepo wis more esttensive b the
end ol the carbenifercus perled or the midels no the Permion
perint,  The lanc of vastern Ynanan toe Copm - ersrroncu Lfter
B o4d°1lo of the Formion perind:  waleunle el it w.g jn full
blass, and disbruiae luvs wes thicl oyud cxtonsira.  Thig wrg
cuezided b intensc ercslon, rosulting in the Copratien on
sdatene wnd conglomerat:.,  Tho Trizasie perine bpeusht Aucthor
enerowchmant by the ueas near Wuﬁn.-,}aq ‘u 7. Szuehwn,
ceralir ep Pritggic 1'restone nes beon @dsenvarcd drprahly
covarin: Siluvrian strati, g~ thit 4% g quitc sv:ccat Lht
fe)éing ane cmergoncs tonlk placo theer o8 khc ond of Pulorzoic

t mess In thes other J.E. =né §.F. peovine. g, Lltheu b str . ot
telan 4ng ta the ond af the Paléorncle pL.orted 3inw na tr. oug ef
undontermity, wot from ebseevation «f k- n:tues of the roe’
fr33i1s 1t 13 soun thit tas sos witoes roteouted ot thot tiro
nuvee to roturn . vdn sianec. s proat change tee': place 2lan 4n
the elsrate, wileh bresre dry and cold. 1In ccatpnl Shinbunge
theroe 33 o preat fdeal of bunalt Yova 4 wrnt gt red cregg-brddod
ondstena, and ipnceus reed dikus oo vopy aften Croad peactrating
right heeugh Carbeniforcus 2nd Feroian svatows. IE 1c cadent
thin thit thers must hamve boan intonse velesnie «wetivytr i1 vhat
cre s nb o thr ond of the Falenzoier ary.  FElsowhor , 3% ~Yeny whaore
there b hoen Popnaticn ai th cicelte 2nd aycnite of contoct
Irer srcs, 4o tho 8., where the varlcug datrus v Lmcous r-ovg
APS eonnasied with denasitas of lo.d, zine @ gnoper) ad In the
asuth wher  u belt ~0 ppaatbe eonteding tia and Sungsbon ¢ . sits,
Looauike e Mlly doeod1id atud; noe botlao wet avail.pls, rwot
free vt we aleeady tnew 16 ow bo inforeced that the gime of

the $urugion doos nat 152 ~utside f the oaf 0 the Puloczeic
and the beginniac of the | sozelz cra. Te agun un, there 2ee srme
poote of 8.9, Ching whilch, during th. trunaiticn porind botwoen
Ehels Swe erva, pussed threush Bl ing, @v.rpence, oregicn and
ve-suhrorgencc.  thers wes veort 11ttl. £7144n: aport Cren this,
and omer, wnes of the whels (lund-wags) tlon cradually teel pliacos
The inteyasl marme was a1 & 3tabs of ¢ Lt aetivio o ocither
Intending inte th str.t: a2 hotns crtemecd rvip tho surficey

ant 4t wos in thaoo cireumstincca tho b the Supertant miacral
diprgity worn fernud, theurh the shionteons (did nat nec.agurily
Suls nluee simultincrusly cverywasrc, o.c. Thers i nncenCormity

ia Carbeuifcereus neriod (stratu) in centrzl Tunnan which +13 not 1
ot houn haird of dsewhere. It s on undeunted et tait the
and ¢ the Paleoznic ery is an cktremels smport .ot popicd in the
Geolegle History of Cuinee  Agaln, reek wot.orrpnige aus vapr
doop in the Ch'in-ling meuntin range belt, .nd frowm Cianinitlicon
of the order cf the rock strata 1t lecks very mueh o8 i¢ may of
tacw belong to the Carhrnifeorcus wnd Pormian pericfg, Tt ia
tru. jrddcd that theo Ch'in-ling belt exzporicneee ane megt intunsgo
£Alé and nmetamerphism with Iatrusinn rf igncnus rosk,  "ow in
chunges o the samo pericd it froquently heprens thit 10 Lhe
or:uniec mavement 1s ths predominating ~ne within ~ue part »f 2
delinite arex, then the cpeirorenic mevement 1o the wrin one in
rther parts: the chinres in Chlno ot the ond ol tan T Jurzcac
cr. 2ro un cxawmple of this.

() The meencnie cra. At tho time of the Trizasis popicd
SinVivng wnd Lansu In the 1.W. ond Szechw: n, Tunman cad cacich-w,
in the *.W. woro still submerged apnin under the sor, wnil. bhe
warly of the romaiaing seebinn 2lon: the East wrg dey 1o.u.

e o
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This moans thzt at the hoginaing of the iesozoic erc Tibot
was 2 great ialand, sea water oxtonding beth north and
south of 1t. Frow that time forward tho watcr surleoce
gradually narrowcd and the land surface incrozsced, with
large and sm2all basins rcm2ining whers relic scas were.
located, The most ilmnorgint of those werc:  in thno Nnptk,
N. Shens’ - E, Xanau: 1n the South, Szochwzn. Sn, althrugh
sepnrated by the Crtin-1ing, theso pPo8scys roneots symmtry.
Compunication theaurh to ths =nin ncean remzinac apen for' a
time, but this gradually closod up: tnn Influcner of alima-
tie chunges was Fult, 321t Yeds bern- fermod -8 the water
cveparated, and, st some timn, oil-beoring gtrata alany  in
Pleces where vecstntirn had flourishod el 82UM9 gams into
exigtenrs.  4ll tals wis in Jurassic times. The n-in v 1-
¢inces werce atill crupting st the end of tho Jurzssie neriod,
thore being reliable cvidenco of this in the Vestern Fills,
, Poking, whore the intrusive igncrus roclts are rftan scon in
dike ovr stratifise formuvien. But whother the 12re n.sses
of granite are intrusive or not 1s still o question, though
wo can mtke u reasoneblc sfusss. OGronite ceryatala ferm enly
2t o relatively srect dopth bolow tho surfico, but in the
seolegy of Chinx mz “wportant subaidence hes cecurrned 3ince
the Jurassic periad, s that uven I0 thorc wes intrusirn of
grunite during Jurassic times, yot hew fmprobaktle 1t 1sg
thut 1t ceculd rise se quiekl- inte Jupsisalc stratal  Hardly
any sodimentitien took place in Chinu durinz tho Cretaccous
Loried, but the from the elose of the Jurasaic porind there
-8 : hig besan & zZnad doll aof dolding overywhere., It is sinco
: - ' then that the wearing down of Chine te - rensplain hag
taken placer  there has teen o- groat wmeunt of crngicn
nor yct of sedimoati tation.

(:) The Concaede cru.  Further movemonts have airison in
thla orx, bub ot differcnt times, and cartainly unconaccted.
The nature ~*® those movementa, apirt from semoe apsefal onecs,
is generally speslking cpcdrneenic, with fermiticn of slmple
folding and vertical faultin- or sentla undulaticoa.  Bug

11 flexures 2nd faulting of this tyoe the distanecs ard the
shifting (of strata) ore tromendcusly proet, nd rosult

in some of gXe nldust atr.ta geing 1ifEed und omergingy gn
waledng the atored-up minerals 1o thor aviiloble fop rinirg.
Thore 1s clsn plentiful Torm:ticn of {pnerus reevra, The
topography of tho ecrth wa #e now know 1t hu3 bsen Cormed
durine this era.

bt RS e it

End of Chupter II.

" (Reratacor of hoak not reguired 24 prescnt).,
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